Biochemical and biophysical identification of cystic fibrosis transmembrane conductance regulator chloride channels as components of endocytic clathrin-coated vesicles.
Cystic fibrosis results from mutations in the gene encoding the CFTR Cl- channel. Although CFTR occurs as an integral component of the plasma membrane, recent studies implicate CFTR in endocytic recycling and suggest that the protein may also exist in intracellular vesicular compartments. To test this, we analyzed CFTR in clathrin-coated vesicles (CCV) purified from cells constitutively expressing CFTR at high levels. CFTR immunoreactivity was detected in CCV by immunoblot and was identified as CFTR based on labeling of immunoprecipitates with protein kinase A and by tryptic phosphopeptide mapping. Fusion of uncoated CCV with planar lipid bilayers resulted in the incorporation of kinase- and ATP-activated Cl- channel activity (7.8 pS at 20 degrees C; 11.9 pS at 37 degrees C), with a linear current-voltage relation under symmetrical conditions. Thus, functional CFTR occurs in CCV. Moreover, CFTR interacts with the plasma membrane specific adaptor complex during endocytosis through clathrin-coated pits. Therefore, the abundance of CFTR in the plasma membrane may be regulated by exocytic insertion and endocytic recycling, and these processes may provide an augmentation to protein kinase A activation as a mechanism for regulating CFTR Cl channels in the plasma membrane.